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Key indicators: single-crystal X-ray study; T = 293 K; mean o-(C-C) = 0.002 A; 
R factor = 0.053; wR factor = 0.180; data-to-parameter ratio = 23.7. 



Experimental 

Crystal data 

C26H26N2O3 
M, = 414.49 
Monoclinic, Pl^/c 
a = 16.2004 (12) A 
b = 11.9587 (10) A 
c = 11.3601 (7) A 
= 102.547 (2)° 

Data collection 

Bmker Kappa APEXII CCD 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker 2004) 
= 0.979, r„,„ = 0.983 



Refinement 

R[F^ > 2a(F^)] = 0.053 

wR(F^) = 0.180 

S = 1.01 

6686 reflections 



V = 2148.3 (3) A^ 
Z = 4 

Mo Ka radiation 

= 0.08 mm"' 
r = 293 K 

0.25 X 0.20 X 0.20 mm 



27566 measured reflections 
6686 independent reflections 
3950 reflections with / > 2a(l) 
Ri„, = 0.033 



282 parameters 

H-atom parameters constrained 
Ap„ax = 0.33 e A"' 
Ap„i„ = -0.35 e A"' 



The title piperidine derivative, C26H26N2O3, has an E 
conformation about the N=C bond. The piperidine ring has 
a chair conformation and its mean plane is almost perpendi- 
cular to the attached phenyl rings, making dihedral angles of 
87.47 (9) and 87.34 (8)°. The planes of these two phenyl rings 
are inclined to one another by 60.38 (9)°. The plane of the 
terminal phenyl ring is tilted at an angle of 32.79 (9)° to the 
mean plane of the piperidine ring. The molecular conforma- 
tion is stabilized by two intramolecular C— H- ■ -O contacts. 
There are no significant intermolecular interactions in the 
crystal. 

Related literature 

For the biological activity of piperidine derivatives, see, for 
example: Moldt et al. (1997); Peters et al. (2009). For asym- 
metry parameters, see: Nardelli (1983). 




Table 1 

Hydrogen-bond geometry (A, °). 



D-U-A 




£)-H 


H - .4 


D-A 


D-Y{-A 


C3-H3A- ■ 


■01 


0.97 


2.27 


2.6881 (18) 


105 


C26-H26- 


■02 


0.93 


2.30 


2.823 (2) 


115 



Data collection: APEX2 (Bruker, 2004); cell reflnement: APEXII 
SAINT (Bruker, 2004); data reduction: SAINTIXPREP ; program(s) 
used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) 
used to refine structure: SHELXL97 (Sheldrick, 2008); molecular 
graphics: ORTEP-3 for Windows (Farrugia, 2012); software used to 
prepare material for publication: SHELXL97 and PLATON (Spek, 
2009). 



Supporting information for this paper is available from the lUCr 
electronic archives (Reference: SU2678). 
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(f)-l,3-Dimethyl-2,6-diphenylpipendin-4-one 0-(phenoxycarbonyl)oxime 
B. Raghuvarman^ R. Sivakumar^ K. Gokula Krishnan^ V. Thanikachalam and S. Aravindhan 

1. Comment 

In view of the biological importance of piperidine derivatives (Moldt et al, 1997; Peters et ai, 2009) we undertook the 
synthesis of the title compound and report herein on its crystal structure. 

In the title molecule, Fig. 1, the piperidine ring (N1/C2— C6) [DS (C3) = 0.005 (8) A and D2 (C3— C2) = 0.015 (6) A] 
adopts a chair conformation defined by the above asymmetry parameters (Nardelli, 1983). Its mean plane is almost 
perpendicular to the attached phenyl rings (C13— C18 and C7— C12), with dihedral angles of 87.47 (9)° and 87.34 (8)°, 
respectively. These two phenyl rings are inclined to one another by 60.38 (9) °. More over the mean plane of the 
piperidine ring is tilted by 32.79 (9)° with respect to the terminal phenyl ring (C21-C26). The molecular conformation is 
stabilized by two intramolecular C-H - 0 contacts (Table 1). 

In the crystal, there are no significant intermolecular interactions present (Fig. 2). 

2. Experimental 

The title compound was synthesized by Marmich condensation. Benzaldehyde (2 mol), ammonium acetate (1 mol) and 
ethyl methyl ketone (1 mol) in absolute ethanol were warmed for 30 min and then stirred overnight at room temperature. 
The product obtained was treated with methyl iodide (1.5 mol) in the presence of potassium carbonate (2 mol) in acetone 
(10 ml) and the mixture was refluxed to give l,3-dimethyl-2,6-diphenylpiperidin-4-one (I). Oximation was carried out by 
refluxing (I) with hydroxylamme hydrochloride (2 mol) in the presence of sodium acetate (2 mol) in ethanol (10 ml). To 
the resulting oxime (0.5 g, 1.79 mmol) in dry tetrahydrofuran (10 ml), was added potassium carbonate (0.48 g, 3.52 
mmol) followed by tetrabutylammonium bromide (0.58 g,1.79 mmol). After stirring for 15 min, phenyl chloroformate 
(0.38 g, 2.68 mmol) was added drop wise over a period of 15 min. The mixture was stirred at ambient temperature for 2 h 
and progress of the reaction was monitored by thin layer chromatography. Upon completion of the reaction, the mixture 
was diluted with water (20 ml) and extracted with dichloromethane (2 x 20 ml). The combined organic layers were 
washed with water (2 x 20 ml), then brine solution (20 ml), and then dried over anhydrous sodium sulfate (5 g). The 
mixture was the filtered and concentrated imder reduced pressure. The crude product obtained was purified by column 
chromatography over silica gel (100-200 mesh) eluted with a solvent system of ethyl acetate:petroleum ether (2:98). The 
pure fractions were collected and concentrated under reduced pressure giving a white soUd (0.63 g, 85%). This was 
recrystallized fi-om a DMF-water mixture (9:1) to yield colourless block-like crystals suitable for X-ray diffraction 
studies. 

3. Refinement 

All the H atoms were positioned geometrically and constrained to ride on their parent atom: C-H = 0.93-0.98 A with 
f4o(H) = 1.5Ueq(C-methyl) and = 1.2Ueq(C) for other H atoms. 
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Figure 1 

The molecular structure of the title molecule, with atom labelling. Displacement ellipsoids are drawn at the 30% 
probability level. H atoms have been omitted for clarity. 
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Figure 2 

A view along the b axis of the crystal packing of the title compound. 
(f)-1,3-Dimethyl-2,6-diphenylpiperidin-4-one 0-(phenoxycarbonyl)oxime 



Crystal data 

C26H26N2O3 
M, = 414.49 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 16.2004(12) A 
6= 11.9587 (10) A 
c= 11.3601 (7) A 

102.547 (2)° 
F= 2148.3 (3) A' 
Z = 4 



F(000) = 880 

Z),= 1.282 Mgm-3 

Mo Ka radiation, i = 0.71073 A 

Cell parameters from 8834 reflections 

6* = 2. 1-3 1.2° 

IJ. = 0.08 mm ' 

r=293 K 

Block, colourless 

0.25 X 0.20 X 0.20 mm 
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Data collection 

Broker Kappa APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
CO and (p scan 

Absorption correction: multi-scan 

(&4Z)^S5';Bruker2004) 
7U = 0.979, r„^ = 0.983 

Refinement 

Refinement on P- 

Least-squares matrix: full 

R[F^ > laiF^)] = 0.053 

wR(F') = 0.m 

S= 1.01 

6686 reflections 

282 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



27566 measured reflections 
6686 independent reflections 
3950 reflections with /> 2(7(7) 
Rm = 0.033 

dnax = 30.8°, Omin ^ 2.5° 

h = -23^21 
A: = -17^17 
/ = -16^16 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[t7^(i^o') + (0.093P)2 + 0.230 IP] 

where P=(Fo2 + 2F/)/3 
(A/(7U,< 0.001 
Apmax = 0.33 e A-^ 
Apmin = -0.35 e 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the fiill 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of against ALL reflections. The weighted 7?-factor wR and goodness of fit S are based on F^, 
conventional i?-factors R are based on F, with F set to zero for negative F^. The threshold expression of > a{F^) is used 
only for calculating i^-factors(gt) etc. and is not relevant to the choice of reflections for refinement. T^-factors based on 7^ 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


JI- *IIJ 


C2 


0.16989 (9) 


0.35382 (12) 


0.83490 (12) 


0.0379 (3) 


H2 


0.1382 


0.2997 


0.8726 


0.045* 


C3 


0.26100(11) 


0.31168 (15) 


0.85152 (13) 


0.0467 (4) 


H3A 


0.2608 


0.2355 


0.8220 


0.056* 


H3B 


0.2915 


0.3579 


0.8051 


0.056* 


C4 


0.30428 (9) 


0.31542 (13) 


0.98144(13) 


0.0393 (3) 


C5 


0.30006 (9) 


0.42707 (12) 


1.03942 (13) 


0.0389 (3) 


H5 


0.3253 


0.4815 


0.9933 


0.047* 


C6 


0.20588 (9) 


0.45817 (12) 


1.02319(12) 


0.0368 (3) 


H6 


0.1778 


0.3995 


1.0603 


0.044* 


C7 


0.19662 (9) 


0.56761 (13) 


1.08548 (12) 


0.0382 (3) 


C8 


0.15971 (11) 


0.57068 (15) 


1.18468 (14) 


0.0505 (4) 


H8 


0.1385 


0.5053 


1.2112 


0.061* 


C9 


0.15411 (12) 


0.67029(18) 


1.24476(15) 


0.0590 (5) 


H9 


0.1293 


0.6711 


1.3113 


0.071* 


CIO 


0.18471 (12) 


0.76735 (16) 


1.20726(15) 


0.0565 (5) 


HIO 


0.1806 


0.8340 


1.2477 


0.068* 
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U.ZZL /4 (^i/J 


U. /ojjo (O) 


l.iuyi4 (Id) 


U.Uj2y (4) 


TT1 1 

Hll 


0.2430 


0.8312 


1.0833 


0.064* 




U.22/43 (11) 


O.oooiz (14) 


1 {\A om / 1 /I \ 
1.04893 (14) 


0.0455 (4) 


TT1 ^ 

H12 


0.2525 


0.6661 


A AC** ^ 

0.9826 


0.055* 






U.JD9D / (1 j) 


U. /Ul /o (Iz) 


U.U399 (3) 


C14 


0.16171 (12) 


0.42803 (15) 


0.62530 (14) 


A A C AA / A\ 

0.0509 (4) 


XJ1 /I 

Hl4 


0.21UD 


A A /CA'*) 

0.4o92 


A ^CCA 

0.6550 


A A/C1 * 

0.061 


C15 


0.12225 (15) 


0.43587 (17) 


0.50478 (15) 


0.0654 (6) 


XJ1 ^ 


n 1 /I /I c 


A A OOO 

U.4(5zz 


A /I CT? 


A ATO* 

U.U /o^ 


Clo 


0.05001 (15) 


A TTCA/I /I A\ 

0.37504 (19) 


0.46032 (16) 


A ATAA /'/'\ 

0.0700 (6) 


XJ1 


0.0228 


A '201 1 

O.joi / 


0.3 /y6 


A AO/I * 

0.084'^ 


C17 


0.01834 (14) 


A TACOA /I A\ 

0.30530 (19) 


0.53423 (18) 


A A/'OA ^ /'\ 

0.0689 (6) 


TT1 n 

H17 


—0.0298 


A '^/T'J A 

0.2630 


A CAT O 

0.5038 


A AOT A 

0.083* 


C18 


A A^TAA /I 

0.05790 (12) 


0.29753 (16) 


0.65455 (16) 


A AC /I C / A\ 

0.0545 (4) 


XJ1 o 

Hlo 


A A1 1 


A O /I A/; 

0.z496 


A nf\An 
0. /04/ 


A AiCC* 

0.06j^ 




U.j49zJ (Iz) 


0. 43330 (Ij) 


1 1 AAA / 1 C\ 

1.16909 (15) 


(\ (\Z AC f A\ 

0.0j4o (4) 


XJ1 O A 

riiyA 


A '20 1 /I 


A -5 OAI 

o.3oy 1 


1 O 1 C\1 

l.Zlyi 


A AQO* 

O.Ooz^ 


H19B 


A O C 1 A 

0.3519 


A C AAA 

0.5099 


1.1958 


A AO^ * 

0.082* 


XJ1 n/^ 


A /1ACC 

0.40jj 


A /I AC O 

0.40jo 


1.1 /43 


A AOO * 

O.Osz^ 


C20 


0.37323 (10) 


A ACATA /1 T \ 

0.05039 (13) 


1.04333 (14) 


A f\A A C t A\ 

0.0445 (4) 




A /I 1 ^OO /I A\ 

0.41DOZ (lU) 


— 0.13j 14 (13) 


l.OOO/o (14) 


A A/I AC ( A\ 

0.0440 (4 ) 


C22 


0.39797 (12) 


-0.21341 (15) 


A A1 1 '^O /I C\ 

0.91128 (15) 


A AO A f A\ 

0.0534 (4) 


H22 


A 1 iCC /I 

0.3oj4 


A 1 AC 1 

— 0. 19M 


A O C O 


0.064^ 


C23 


0.42925 (14) 


—0.32043 (16) 


A ATC-T? /IAN 

0.93527 (19) 


A f\ll A A /C\ 

0.0640 (5) 




A /I 1 Q 1 


—U.J /4d 


U.o /D2 


A A'7'7* 


C24 


0.47672 (13) 


-0.34739 (16) 


1 A/J'71'1 /I AN 

1.04712 (19) 


A A/'IA /C\ 

0.0619 (5) 


H24 


A 4 AzT A 

0.4969 


A /I 1 AA 

—0.4199 


1 AzCn A 

1.0630 


A c\n A * 

0.074^ 


C25 


0.49410 (13) 


—0.26815 (16) 


1.13426 (18) 


A AZTOO /C\ 

0.0622 (5) 


H25 


0.5262 


—0.2866 


1 "^1 AA 

1.2100 


A ATC* 

0.075* 


C26 


0.46459 (12) 


A 1 AAAA /I C\ 

-0.16009 (15) 


1.11162 (16) 


A ACOT /C\ 

0.0587 (5) 


Hzo 


A Annn 
0.4/ / / 


A 1 AC1 

— U.iU53 


1 1 TAO 

1.1 /08 


A ATA* 
0.0/0^ 


C2/ 


0.0 /do/ (10) 


A /1AC7C /I T\ 

0.495 /5 (i /) 


A OTO ^ A / 1 C\ 

0.8/o40 (Ij) 


A ( A\ 

0.0D33 (4) 


112 / A 


O.OjOj 


A /IOC1 


A TA/l 1 

0. /y4i 


A AOA^ 

O.OoO^ 


Hz /B 


A ATIO 

0.0 /3z 


A C£00 

U.5o82 


A A 1 1 yl 

0.9134 


A AOA* 


H27C 


A A /I OA 

0.0480 


A /I /I ^ A 

0.4420 


A A 1 OA 

0.9180 


A AOA* 

0.080* 


Nl 


0.16563 (7) 


0.46358 (10) 


0.89327 (10) 


0.0357 (3) 


N2 


0.34143 (8) 


0.23699 (11) 


1.04748 (11) 


0.0438 (3) 


01 


0.34161 (8) 


0.13746(10) 


0.97534 (9) 


0.0528 (3) 


02 


0.38576 (11) 


0.04349 (12) 


1.14880 (12) 


0.0795 (5) 


03 


0.38400 (9) 


-0.02830 (10) 


0.96515 (10) 


0.0643 (4) 



Atomic displacement parameters (A^) 









[733 








C2 


0.0455 (8) 


0.0346 (7) 


0.0319(6) 


0.0009 (6) 


0.0048 (6) 


0.0017 (5) 


C3 


0.0558 (10) 


0.0460 (9) 


0.0356 (7) 


0.0169 (7) 


0.0042 (6) 


0.0000 (6) 


C4 


0.0394 (7) 


0.0390 (8) 


0.0379 (7) 


0.0063 (6) 


0.0054 (6) 


0.0017 (6) 


C5 


0.0430 (8) 


0.0345 (7) 


0.0369 (7) 


0.0018 (6) 


0.0035 (6) 


0.0030 (6) 


C6 


0.0432 (8) 


0.0374 (8) 


0.0297 (6) 


0.0003 (6) 


0.0077 (5) 


0.0022 (5) 


C7 


0.0403 (8) 


0.0421 (8) 


0.0315(6) 


0.0047 (6) 


0.0061 (5) 


-0.0001 (6) 
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\j.\jDby (lU) 


A AC/;0 /I 1 \ 
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AATTI /ITS 

U.U /zl (iz) 


A AAT C /A\ 

— U.UUz5 (9) 


A AT /I A /I AS 

U.Uz4U (lU) 


A A 1 'J /A\ 

— 0.013Z (y) 


C24 




U.UOoy (izj 


o.o3yo (y) 


U.UOJJ (14) 


A AAOT /0\ 

u.uuyz (y) 


A ATO'2 /I AS 


A AA/1 A (CW 

0.0044 (y) 


CZD 




O.Oo/o (12) 


A AOA f \ W 

o.ODzy (11) 


A A£1 C /"I 1 \ 

0.0615 (11) 


A A1 OT /'A^ 

0.0 loz (9) 


A AA/I /I 

0.0044 (9) 


A AAA1 /A\ 

o.ooyi (y) 


C2o 




0.0675 (11) 


A f\Ann /I A\ 

0.0477 (10) 


A ACT 1 /AS 

U.U5zl (9) 


A A1 /o\ 

0.0146 (s) 


A AA/C/T /OS 

-0.0066 (8) 


A AA A C fO\ 

-0.0046 (o) 


y^z, 1 






A nf.f.A n 9"\ 

U.UDD4- 




0 0141 


A 009Q ^7^ 


—0 0087 


Nl 




0.0373 (6) 


0.0380 (6) 


0.0306 (5) 


0.0054 (5) 


0.0046 (4) 


-0.0008 (5) 


N2 




0.0496 (7) 


0.0368 (7) 


0.0420 (7) 


0.0081 (6) 


0.0037 (5) 


-0.0018(5) 


01 




0.0691 (8) 


0.0402 (6) 


0.0433 (6) 


0.0174 (6) 


-0.0004 (5) 


0.0004 (5) 


02 




0.1305 (14) 


0.0596 (9) 


0.0476 (7) 


0.0390 (9) 


0.0178 (8) 


0.0083 (6) 


03 




0.0964 (10) 


0.0428 (7) 


0.0440 (6) 


0.0213 (7) 


-0.0060 (6) 


-0.0031 (5) 


Geometric parameters (A 


, ") 










C2- 


-Nl 




1.4790(18) 


C15 — C16 




1.377 (3) 


C2- 


-C13 




1.5144(18) 


C15 — H15 




AAO AA 

0.9300 


C2- 


-C3 




1.532 (2) 




C16 — CI / 




1.360 (3) 


C2- 


-H2 




0.9800 




1 TT1 £1 

C16 — ^H16 




A AO AA 

0.9300 


C3- 


-C4 




1.491 (2) 




C17 — CIS 




1.381 (2) 


C3- 


-H3A 


0.9700 




C17 — H17 




A AT AA 

0.9300 


C3- 


-H3B 




0.9700 




Cio — Hio 




A A'3 AA 
0.9300 


C4- 


-N2 




1.2683 (19) 


^1A TT1AA 

C19 — ^H19A 




A A^AA 

0.9600 


C4- 


-C5 




1.497 (2) 




/"'I A TT1 A"r* 

C19 — H19B 




0.9600 


C5- 


-C19 




1.517(2) 




/"^ 1 A TT 1 A/~^ 

C19 — ^H19C 




A A^AA 

0.9600 


C5- 


-C6 




1.542 (2) 




^TA /^T 

CzO — Uz 




1 1 '7'3 O /I AS 

1.1 /3o (19) 


C5- 


-H5 




0.9800 




C20 — 0 1 




1.3310 (18) 


C6- 


-Nl 




1.4797 (17) 


C20 — 03 




1 O O 1 'I /I A\ 

1.3312 (19) 


C6- 


-C7 




1.511 (2) 




Czl — C2z 




1.366 (2) 


C6— H6 




0.9800 




/~<T 1 

Czl — Cz6 




1.366 (2) 


C7- 


-C12 




1.380 (2) 




C21 — 03 




1 /I A /I A / 1 A\ 

1.4040 (19) 


C7- 


-C8 




1.386 (2) 




Czz — Cz3 




1 '50T /OS 

1.36Z (3) 


C8— C9 




1.386 (3) 




C22— H22 




0.9300 


C8- 


-H8 




0.9300 




C23— C24 




1.373 (3) 


C9- 


-CIO 




1.366 (3) 




C23— H23 




0.9300 


C9- 


-H9 




0.9300 




C24— C25 




1.355 (3) 


ClO- 


-Cll 


1.376 (3) 




€24— H24 




0.9300 
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CIO— HIO 
Cll— C12 
Cll— Hll 
C12— H12 
C13— C14 
C13— C18 
C14— C15 
C14— H14 

Nl— C2— C13 
Nl— C2— C3 
C13— C2— C3 
Nl— C2— H2 
C13— C2— H2 
C3— C2— H2 
C4— C3— C2 
C4— C3— H3A 
C2— C3— H3A 
C4— C3— H3B 
C2— C3— H3B 
H3A— C3— H3B 
N2— C4— C3 
N2— C4— C5 
C3— C4— C5 
C4— C5— C19 
C4— C5— C6 
C19— C5— C6 
C4— C5— H5 
C19— C5— H5 
C6— C5— H5 
Nl— C6— C7 
Nl— C6— C5 
C7— C6— C5 
Nl— C6— H6 
C7— C6— H6 
C5— C6— H6 
C12— C7— C8 
C12— C7— C6 
C8— C7— C6 
C9— C8— C7 
C9— C8— H8 
C7— C8— H8 
CIO— C9— C8 
CIO— C9— H9 
C8— C9— H9 
C9— CIO— Cll 
C9— CIO— HIO 
Cll— CIO— HIO 
CIO— Cll— C12 



0.9300 
1.383 (2) 
0.9300 
0.9300 
1.378 (2) 
1.380 (2) 
1.383 (2) 
0.9300 

110.79(11) 

111.98(12) 

109.65 (12) 

108.1 

108.1 

108.1 

110.21 (12) 

109.6 

109.6 

109.6 

109.6 

108.1 

128.62 (14) 

117.42(13) 

113.94(12) 

114.10(12) 

107.53 (12) 

113.64(13) 

107.1 

107.1 

107.1 

111.23 (11) 

109.87(11) 

110.45 (12) 

108.4 

108.4 

108.4 

118.03 (14) 
121.39(13) 
120.53 (14) 
120.60 (17) 
119.7 
119.7 

120.66(16) 

119.7 

119.7 

119.40(16) 
120.3 

120.3 

120.11 (17) 



C25— C26 
C25— H25 
C26— H26 
C27— Nl 
C27— H27A 
C27— H27B 
C27— H27C 
N2— 01 

C16— C15— C14 
C16— C15— H15 
C14— C15— H15 
C17— C16— C15 
C17— C16— H16 
C15— C16— H16 
C16— C17— C18 
C16— C17— H17 
C18— C17— H17 
C13— C18— C17 
C13— C18— H18 
C17— C18— H18 
C5— C19— H19A 
C5— C19— H19B 
H19A— C19— H19B 
C5— C19— H19C 
H19A— C19— H19C 
H19B— C19— H19C 
02— C20— Ol 
02— C20— 03 
01— C20— 03 
C22— C21— C26 
C22— C21— 03 
C26— C21— 03 
C21— C22— C23 
C21— C22— H22 
C23— C22— H22 
C24— C23— C22 
C24— C23— H23 
C22— C23— H23 
C25— C24— C23 
C25— C24— H24 
C23— C24— H24 
C24— C25— C26 
C24— C25— H25 
C26— C25— H25 
C21— C26— C25 
C21— C26— H26 
C25— C26— H26 
Nl— C27— H27A 



1.382 (2) 

0.9300 

0.9300 

1.4655 (19) 

0.9600 

0.9600 

0.9600 

1.4454(16) 

120.03 (19) 

120.0 

120.0 

120.12(16) 

119.9 

119.9 

119.7(2) 

120.1 

120.1 

121.20(19) 

119.4 

119.4 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

127.35 (15) 
127.78 (15) 
104.81 (13) 
121.53 (16) 
113.84(14) 
124.53 (15) 
118.60(17) 
120.7 
120.7 

120.51 (18) 

119.7 

119.7 

119.84(18) 

120.1 
120.1 

120.61 (18) 

119.7 

119.7 

118.88 (17) 
120.6 
120.6 
109.5 
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CIO — Cll — Hll 


119.9 


N 1 — C27 — H27B 


109.5 


C12 — Cll — ^Hll 


119.9 


H27A — C27 — H27B 


109.5 


C7 — C12 — Cll 


121.19 (15) 


Nl — C27 — ^H27C 


1 AA C 

109.5 


C7 — C12 — ^H12 


1 1 A /I 

119.4 


H27A — C27 — ^H27C 


1 AA C 

109.5 


Cll — C12 — H12 


119.4 


H27B — C27 — H27C 


109.5 


C14— C13— C18 


118.45 (14) 


C27— Nl— C2 


108.77 (12) 


C14— C13— C2 


120.91 (14) 


C27— Nl— C6 


109.62(11) 


C18 — C13 — C2 


120.63 (14) 


C2 — Nl — C6 


1 1 A "7 A / 1 1 \ 

110.79 (11) 


C13 — C14 — C15 


/I/I /10\ 

120.44 (18) 


1^ • A XTT r\ 1 

C4 — Nz — Ol 


1 AA A^ / 1 1 \ 

109.43 (11) 


C13 — C14 — H14 


119.8 


C20 — Ol — N2 


111 '^A/IIX 

111.29 (11) 


C15 — C14 — H14 


1 1 A O 

119.8 


C20 — 03 — C21 


1 '^'^ AT / 1 1\ 

122.97 (13) 


N 1 — C2 — C3 — C4 


51.47 (17) 


C14 — C15 — C16 — CI 7 


1 A /T \ 

-1.4 (3) 


C 1 3 — C2 — C3 — C4 


174.87 (13) 


/~11C /"^lit" /"^IT /~110 

C15 — CI 6 — C17 — CI 8 


1.4 (3) 


C2 — C3 — C4 — N2 


125.06 (18) 


C14 — C13 — C18 — C17 


-1.5 (3) 


C2 — C3 — C4 — C5 


-53.16 (18) 


C2 — C 1 3 — C 1 8 — C 1 7 


ITT /I O /I ^\ 

177.48 (16) 


N 2 — C4 — C5 — C 1 9 


5.7 (2) 


/^IZT /^IT /^10 /"^l"? 

C16 — CI 7 — CI 8 — C13 


A 1 /O \ 

0.1 (3) 


C3 — C4 — C5 — C 1 9 


-175.91 (14) 


C26 — C2 1 — C22 — C23 


1.0 (3) 


N2 — C4 — C5 — Co 


-121.35 (15) 


/~VO /"I'll /~1 /"I'll 

03 — C21 — C22 — C23 


■\ '—fl AC /I '7\ 

177.45 (17) 


C3 — C4 — C5 — Co 


57.08 (16) 


C2 1 — C22 — C23 — C24 


0.5 (3) 


/"'C XT1 

C4 — C5 — Co — 1 


cc\ on / 1 c\ 

—59.89 (15) 


C22 — C23 — C24 — C25 


A A /O \ 

-0.9 (3) 


C 1 9 — C5 — Co — 1 


172.82 (12) 


C23 — C24 — C25 — C26 


A 1 /IN 

-0.1 (3) 


C4 — C5 — Co — C7 


1 /I 1 \ 

177.03 (11) 


Cll — C21 — C26 — C25 


-2.1 (3) 


C 1 9 — C5 — Co — C7 


Ar\ T C /I 

49.75 (17) 


03 — C2 1 — C26 — C25 


1 TO AO /I A\ 

-178.08 (19) 


N 1 — Co — C7 — C 1 2 


CO AC /I 0\ 

—58.45 (18) 


C24 — C25 — C26 — C2 1 


1.6 (3) 


C5 — C6 — C7 — C12 


63.83 (17) 


C13 — C2 — Nl — C27 


c r\ ct A /I ^\ 

59.84 (15) 


Nl — C6 — C7 — C8 


124.20 (15) 


/^'~\ XT1 1 ^7 

C3 — C2 — Nl — C27 


1 TT A r\ /I 

-177.40 (12) 


C5 — Co — C7 — C8 


1 1 O d /I CN 

-113.52 (15) 


CI 3 — C2 — Nl — C6 


1 T A 1 / 1 'I \ 

-179.61 (12) 


C12 — C7 — Co — C9 


A 1 /'^\ 

0.1 (2) 


C3 — C2 — N 1 — Co 


—56.85 (15) 


Co — C7 — C8 — C9 


1 ^ r» /I ^\ 

177.50 (15) 


C7 — C6 — ^Nl — C27 


-56.06 (16) 


C7 — C8 — C9 — CIO 


0.1 (3) 


C5 — C6 — Nl — C27 


ITO /^T /lOA 

-178.67 (13) 


C8 — C9 — C 1 0 — C 1 1 


-0.3 (3) 


/"'/T XT1 /"I*** 

C7 — C6 — ^Nl — C2 


-176.10 (12) 


C9 — CIO — Cll — C12 


0.3 (3) 


/~ic r^ei XT1 /"i*^ 

C5 — Co — N 1 — C2 


61.28 (15) 


C8 — C7 — C12 — Cll 


0.0 (2) 


/~1 0 /~1 /I X T-l /~\ 1 

C3 — C4 — ^N2 — Ol 


3.7 (2) 


Co — C7 — C12 — Cll 


1 l-ll-l A /' /I /\ \ 

-177.46 (14) 


/"^ c A XT-^ rw 

C5 — C4 — N2 — Ol 


ITO 11 /I'^X 

-178.11 (12) 


CIO — Cll — C12 — C7 


A 1 /1\ 

-0.1 (3) 


02 — C20 — 0 1 — ^N2 


13.6(3) 


N 1 — Cz — C 1 3 — C 1 4 


OA / 1 0\ 

62.89 (18) 


r\'^ /"'OA 1 XT-^ 

(j3 — CzO — (Jl — N2 


1 £LC\ Pi Pi / 1 IN 

— lov.UU (13) 


J — L^Z L> 1 J — \^ V ^ 


01. zl \\-y) 


— iNZ — yjv — \^L\j 




Nl— C2— C13— C18 


-116.10(16) 


02— C20— 03— C21 


-1.9 (3) 


C3— C2— C13— C18 


119.80(17) 


01— C20— 03— C21 


-179.34 (15) 


C18— C13— C14— C15 


1.5 (3) 


C22— C21— 03— C20 


160.61 (16) 


C2— C13— C14— C15 


-177.54(15) 


C26— C21— 03— C20 


-23.1 (3) 


C13— C14— C15— C16 


0.0 (3) 






Hydrogen-bond geometry (A, °) 


D—H-A 


/)— H 




D—K-A 


C3— H3^-01 


0.97 


2.27 2.6881 (18) 


105 


C26— H26-02 


0.93 


2.30 2.823 (2) 


115 
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